Introduction and methods: Compound muscle action potentials (CMAPs) elicited by transcranial magnetic stimulation (TMS) are characterized by enormous variability, even when attempts are made to stimulate the same scalp location. This report describes the results of a comparison of the spatial errors in coil placement and resulting CMAP characteristics using a guided and blind TMS stimulation technique. The former uses a coregistration system, which displays the intersection of the peak TMS induced electric ®eld with the cortical surface. The latter consists of the conventional placement of the TMS coil on the optimal scalp position for activation of the ®rst dorsal interossei (FDI) muscle.
Introduction
Transcranial magnetic stimulation (TMS) was developed and introduced in 1985 by Barker and coworkers as a safe and painless means for stimulating the human cortex (Barker et al., 1985) . When TMS is applied to restricted loci on the scalp it elicits compound muscle action potentials (CMAPs) from discrete skeletal muscles. Several investigators have produced maps of the location and extent of the motor cortical outputs. This has been done by plotting the TMS elicited CMAPs' amplitude or area as a function of stimulated scalp areas (Levy et al., 1991; Cohen et al., 1991a; Wassermann et al., 1992; Brasil-Neto et al., 1992a; Mortifee et al., 1994; Thickbroom et al., 1999) . The studies of both normal and pathological motor control as well as brain plasticity have resulted from the utilization of TMS in medical research (Levy et al., 1990; Cohen et al., 1991a ,b, Cohen et al., 1993 Traversa et al., 1997) . However, knowledge of the speci®c cortical region stimulated by using focal TMS (as opposed to the scalp location of the coil) may in addition lead to the creation of functional cortical maps useful for preoperative evaluation for planning neurosurgical procedures near eloquent cortical areas (Krings et al., 1997a; Grimson et al., 1999) .
One problem common to TMS studies is the enormous 
